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1 . ^ This communication is responsive to Amendment of 23 November 2005 . 
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Paper No./Mail Date . 
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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Chad Billings on 20 December 2005. 

• The claims of 23 November 2005 should be amended as follows: 
Claim 1. (Currently Amended) 

An optical transmission apparatus for transmitting an optical pulse string having a 
frequency two times that of a driving signal (fc), said optical transmission apparatus comprising: 
a Mach-Zehnder optical modulator; 

a light source which inputs an optical signal into said optical modulator; 

a driving unit which inputs the driving signal into the optical modulator; 

a converting unit which receives a frequency component of the driving signal (fc), takes 
out a part of an optical signal output from said optical modulator and converts that part of the 
optical signal into electric signal; 

an extracting unit connected to the converting unit, the extracting unit extracting the 
wh i ch e xtracts a frequency component of the driving signal (fc) included in the electric signal 
converted by said converting unit; 

an error signal generating unit which includes a level detector for detecting a level of the 
frequency component of the driving signal (fc) and a processing unit connected to said level 
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detector receiving said frequency component and for generating an error signal based on the 
level detected by the level detector, the generated error signal being output to a digital to analog 
converter connected to the processing unit which converts the error signal from a digital error 
signal to an analog error signal the error signal generating unit generating the g e n e rat e s an 
error signal of a bias voltage for minimizing a value of a frequency component of the driving 
signal (fc) extracted by said extracting unit; and 

a bias voltage control unit which applies a summed bias voltage obtained as a result of 
addition of the bias voltage and a voltage corresponding to the analog error signal to said optical 
modulatory 
. wh e r ei n 

modu l ation factor p of th e Mach - Z e hnd e r opt i ca l modu l ator is s e t as (3~2tt and init i a l 
phas e 5 of th e Mach Z e hnd e r opt i cal modu l ator i s s e t as 5"0 for outputting th e opt i cal puls e 
string hav i ng a fr e qu e ncy two t i m e s that of a dr i v i ng s i gna l (fo) . 

Claim 5. (Currently Amended) 

An optical transmission apparatus for transmitting an optical pulse string having a 
frequency two times that of a driving signal (fc), said optical transmission apparatus comprising: 
a Mach-Zehnder optical modulator; 

a light source which inputs an optical signal into said optical modulator; 

a driving unit which inputs the driving signal into said optical modulator; 

a converting unit which receives a frequency component of the driving signal (fc), takes 
out a part of an optical signal output from said optical modulator and converts that part of the 
optical signal into electric signal; 
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an extracting unit which connected to the converting unit, the extracting unit extracting 
th e e xtracts a frequency component two times that of the driving signal (fc) included in the 
electric signal converted by said converting unit; 

an error signal generating unit which includes a level detector for detecting a level of the 
frequency component of the driving signal (fc) and a processing unit connected to said level 
detector receiving said frequency component and fof generating an error signal based on the 
level detected by the level detector, the generated error signal being output to a digital to analog 
converter connected to the processing unit which converts the error signal from a digital error 
signal to an analog error signal the error signal generating unit generating th e g e n e rat e s an 
error signal of a bias voltage for maximizing a value of the frequency component two times that 
of the driving signal (fc) extracted by said extracting unit; and 

a bias voltage control unit which applies a summed bias voltage added with a* the 
analog error signal of the bias voltage to said optical modulator , wh e r ei n 

modu l ation factor (3 of th e Mach - Z e hnd e r opt i ca l modulator i s s e t as (3=2tt and i n i tia l 
phas e 5 of th e Mach - Z e hnd e r opt i ca l modu l ator is s e t as 5-0 for outputt i ng th e opt i cal pu l s e 
str i ng h a v i ng a fr e qu e ncy two t i m e s that of a dr i ving s i gna l (fc) . 

Claim 9. (Currently Amended) 

A bias voltage control method for an optical modulator to be used for an optical 
transmission apparatus that inputs an optical signal into a Mach-Zehnder optical modulator, 
applies a driving signal and a summed bias voltage to said optical modulator, and transmits an 
optical pulse string having a frequency two times that of the driving signal, the method 
comprising: 

receiving a frequency component of the driving signal (fc); 
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taking out a part of an optical signal output from said optical modulator and converting 
that part of the optical signal into an electric signal; 

extracting a frequency component of the driving signal from the obtained electric signal; 
detecting , by a level detector, a level of the frequency component of the driving signal 

(fc); 

generating , by a processing unit connected to the level detector, an error signal of a bias 
voltage based on the level detected for minimizing a value of the frequency component of the 
driving signal , the generated error signal being output to a digital to analog converter connected 
to the processing unit which converts the error signal from a digital error signal to an analog 
error signal : and 

applying a summed bias voltage obtained as a result of addition of the bias voltage and 
a voltage corresponding to the analog error signal to said optical modulator , wh e r e in 

modu l at i on factor p of th e Mach - Z e hnd e r opt i cal modulator is s e t as P"2tt and in i t ial 
phas e 5 of th e Mach - Z e hnd e r opt i ca l modu l ator i s s e t as 5~0 for outputt i ng th e optical puls e 
str i ng h a v i ng a fr e qu e ncy two tim e s that of a driving si gn al (fc) . 

Claim 10. (Currently Amended) 

A bias voltage control method for an optical modulator to be used for an optical 
transmission apparatus that inputs an optical signal into a Mach-Zehnder optical modulator, 
applies a driving signal and a bias voltage to said optical modulator, and transmits an optical 
pulse string having a frequency two times that of the driving signal, the method comprising: 
receiving a frequency component of the driving signal (fc); 

taking out a part of an optical signal output from said optical modulator and converting 
that part of the optical signal into electric signal; 
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extracting a frequency component two times that of the driving signal from the obtained 
electric signal; 

detecting , by a level detector, a level of the frequency component of the driving signal 

(fc); 

generating , by a processing unit connected to the level detector, an error signal of a 
bias voltage based on the level detected for maximizing a value of the frequency component 
two times that of the driving signal , the generated error signal being output to a digital to analog 
converter connected to the processing unit which converts the error signal from a digital error 
signal to an analog error signal : and 

applying a bias voltage, added with a voltage corresponding to the analog error signal, to 
said optical modulator , wh e r e in 

modu la t i on factor (3 of th e Mach - Z e hnd e r opt i ca l modulator i s s e t as p"2n and init i a l 
phas e 5 of th e M a ch - Z e hnd e r opt i ca l modu l ator i s s e t as 5=0 for outputting th e opt i ca l pu l s e 
str i ng hav i ng a fr e qu e ncy two t i m e s that of a dr i v i ng s i gnal(fc) . 

Claim 1 1 . (Currently Amended) 

A method of making an optical transmission apparatus, comprising: 
providing an optical modulator to output an optical signal; 

providing a first signal generator to generate a driving signal for said optical modulator, 
said driving signal including a frequency component; and 

providing a second signal generator to generate an error signal, the second signal 
generator including a level detector for detecting a level of the frequency component and a 
processor connected to said level detector receiving said freguencv component and fef 
generating an error signal based on the level detected by the level detector, said error signal 
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being generated from the frequency component satisfying a predetermined threshold to 
generate a digital detection signal which is converted to an analog signal , by a digital to analog 
converter connected to said processor, indicating a change in a bias voltage to be input to said 
optical modulator; 

providing a controller to generate the bias voltage, said bias voltage being generated 
from combining said error signal with a predetermined bias voltage; 

wherein said bias voltage and said driving signal are b ei ng input to drive the optical 
modulato r, wh e r e in modu l at i on factor (3 of th e Mach - Zehnd e r opt i ca l modu l ator i s s e t as P"2tt 
a nd i n i t i a l phas e 5 of th e Maoh - Z e hnd e r opt i ca l modu l ator i s s e t as 5~0 for outputt i ng th e opt i ca l 
pu l s e string having a fr e qu e ncy two t i m e s that of a dr i v i ng s i gnal(fc) . 

• In addition, the claims of 23 November 2005 should be amended as follows: 
o Claim 3: 

■ In line 2, "light having different" should be changed to "light having a 
different". 

■ In line 6, "different wavelength" should be changed to "different 
wavelengths". 

o Claim 4 is canceled, 
o Claim 7: 

• In line 2, "light having different" should be changed to "light having a 
different". 

■ In line 6, "different wavelength" should be changed to "different 
wavelengths". 

o Claim 8 is canceled. 
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o Claim 12: 

■ In line 2, "greater than value of should be changed to "greater than 
the value of the". 



Conclusion 

2. Any inquiry concerning this communication from the examiner should be directed to N. 
Curs whose telephone number is (571) 272-3028. The examiner can normally be reached on 
M-F (from 9 AM to 5 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan, can be reached at (571) 272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. Any inquiry of 
a general nature or relating to the status of this application or proceeding should be directed to 
the receptionist whose telephone number is (800) 786-9199. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pairdirect.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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